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HIRAD Background 

C-band (4, 5, 6, 6.6 GHz) radiometer with retrieval concept 
similar to SFMR 

Retrieve Wind Speed and Rain Rate over ocean 

C-band frequencies have varying sensitivity to rain but equal 
sensitivity to wind speed (emissio&^from foam on wind- 
roughened ocean surface) 


HIRAD Background 

Combination of frequencies (4, 5, 6, 6.6 GHz) allows 
simultaneous retrieval of wind and rain 

STAR antenna technology allows observation of wide swath 
below aircraft - swath width about 2.5 x aircraft altitude 
~50 km swath from NASA Global Hawk and WB-57 

Partnership between NASA, NOAA, UMich, UCF, SAIC 

Flights from Global Hawk in HS3 (2012-14) and WB-57 in 
GRIP (2010) 
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Flights in 2010 & 2013 - 6.0 GHz TB 


Coogle Earth 



Pre-TD 

Gabrielle 

(2013) 


United States 


«=— ajtr^rince 


Google earth 

fPlM t of Spain 

17 ft eye alt 2818.16 ml O 


Nicaragua 


Imagery Date: 4/10/2013 


lanagu! 


Sign in 


C Jlppprtnn island 


)V\\ 


^ockburn Town 


© 2013 Google 
. Image Landsat 

J«ua,^alaC,>» Dat ^ s|0 , NQA ^ y $ Navy NGA> C EBCO 

^r c U$'Dept of State Geographer 



Flights in 2010 & 2013 - 5.0 GHz TB 
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Cross-Scan structure 

• Synthetic Thinned Array Radiometer (STAR) antenna technology 

• The antenna is not mechanically scanning across discrete scenes 

• Instead the swath is derived based on combination of signals from many antenna patches 

• Want to confirm that real spatial structures are represented in the swath 
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Cross-Scan structure 

• Synthetic Thinned Array Radiometer (STAR) antenna technology 

• The antenna is not mechanically scanning across discrete scenes 

• Instead the swath is derived based on combination of signals from many antenna patches 

• Want to confirm that real spatial structures are represented in the swath 
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Cross-Scan structure 

• Synthetic Thinned Array Radiometer (STAR) antenna technology 

• The antenna is not mechanically scanning across discrete scenes 

• Instead the swath is derived based on combination of signals from many antenna patches 

• Want to confirm that real spatial structures are represented in the swath 
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' 5 GHz TB Sep 15 transit 
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Cross-Scan structure 

• Synthetic Thinned Array Radiometer (STAR) antenna technology 

• The antenna is not mechanically scanning across discrete scenes 

• Instead the swath is derived based on combination of signals from many antenna patches 

• Want to confirm that real spatial structures are represented in the swath 
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Hurricane Earl (2010) Brightness Temp 
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Hurricane Earl (2010) retrievals 


Legs 1 ,3,4 & 6 WS retrieval averaged(-50 to +60 deg.) 
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There are across-track - 1 
biases to clean up 
New antenna pattern has 
improved this , but 
retrievals not yet re-run 
for this case 
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Hurricane Earl (2010) retrievals 


Leg 4 coll. 3 WS (Retrieved Vs SFMR measured)! Original measured data 


X-axis Earth Incidence 
Angle (EIA) corresponds 
to about 300 m per 
degree of EIA 
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HIRAD retrievals (blue) 
mostly match up well 
with SFMR retrievals 
(red) in places where 
SFMR flew through the 
HIRAD swath. 


Leg 3 coll. 1 WS (Retrieved Vs SFMR measured)! Original measured data 
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Leg 1 coll. 1 WS (Retrieved Vs SFMR measured)! Original measured data 
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Large differences on 
south side: HIRAD sees 

secondary eyewall 

further north than 
SFMR , does not see peak 
eyewall winds 
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HIRAD data appears 
good between -50° - 
+60° azimuths. 

Some differences due 
to tens of minutes 
offset between 
observations. 


Cross-track bias should be improved 
when retrievals are re-run using 
latest antenna pattern 



Hurricane Karl (2010) Brightness Temp 
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Hurricane Karl (2010) retrievals 


legs 1 ,3 & 5 WS (-50 to +60 deg.) 



legs 5,7 & 1 0 WS (-50 to +60 deg.) 



We do not yet know 
why, but the Hurricane 
Karl wind speed 
retrievals (left) are 
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Pre-TD Gabrielle (2013) Brightness Temp 
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TS Gabrielle formed the next day from the 
westernmost of the disturbed areas. 


There was a trailing area to the east that 
had broader rain and convection. 


Retrievals not attempted yet; low 
expectations since winds were likely weak 
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Hurr Ingrid (2013) Brightness Temp 
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Asymmetric storm just before landfall 


Flight pattern was limited 


Retrievals not yet generated 
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Upcoming work 

New wind and rain retrievals this spring, from 
recent updates to brightness temperature 
patterns 

Test ways to improve antenna sensitivity, 
reduce noise sources, improve 
characterization of measurements 

HS3 flights Aug-Sep 2014 

See also related papers by Mary Morris and 
Cerese Albers, in this conference 



